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(54) POLYMER ELECTROLYTE, LITHIUM SECONDARY BATTERY, AND 
MANUFACTURING METHOD FOR LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte that has an excellent heat 
resistance, eliminates the risk of dissolution even at a high temperature, and can exist inside the 
battery certainly, a lithium secondary battery equipped with the polymer electrolyte, and a 
manufacturing method for such lithium secondary batteries. 

SOLUTION; The polymer electrolyte is equipped at least with an organic electrolytic solution in 
which lithium saits are dissolved in an aprotic solvent and composite fibers holding the 
eiectroiytic solution, wherein the composite fibers are furnished with easy-to-gel fibers having 
acid radicals and easy-to-gel functional radicals and capable of being gelled easily by aprotic 
solvent and non-gelling fibers not to be gelled by aprotic solvent and are bridged by a basic 
bridging agent of at least two valency or more to generate bridging in the easy-to-gel fibers, 
while the easy-to-gel fibers are geiled by the organic electrolytic solution. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



CLAIMS 



[Clatm(s)] 

[Claim 1]A polymer electrolyte which possesses at least organic electrolysis liquid which comes 
to dissolve lithium salt in an aprotic solvent, and a bicomponent fiber holding said electrolysis 
solution, comprising: 

Said bicomponent fiber carries out two or more owners of an acidic group and the ** gelling 
functional group respectively, and is a ** gelation fiber gelable with an aprotic solvent. 
A non-gelation fiber which is not gelable with an aprotic solvent. 

[Claim 2]The polymer eiectroiyte according to claim 1, wherein said acidic groups which said ** 
gelation fiber has are a carboxy! group and/or a sulfonic group. 

[Claim 3]The polymer electrolyte according to claim 1 or 2, wherein said basic cross linking 
agent uses as the main ingredients a compound which has one or more aziridine rings. 
[Claim 4]A polymer electrolyte which possesses at least organic electrolysis liquid which comes 
to dissolve lithium salt in an aprotic solvent, and a bicomponent fiber holding said electrolysis 
solution, comprising; 

Said bicomponent fiber carries out two or more owners of a basic group and the ** gelling 
functional group respectively, and is a ** gelation fiber gelable with an aprotic solvent. 
A non-gelation fiber which is not gelable with an aprotic solvent. 

[Claim 5]The polymer electrolyte according to claim 4, wherein said basic groups which said ** 
gelation fiber has are a pyridyl group and/or a dtmethylamino group. 
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[Claim 8]The polymer electrolyte according to claim 4 or 5, wherein said acid cross linking agent 

is any one or these two mixtures or more in following the {1} - (6). 

HOOC-Cm 2 H2-m 2 -COOH {1} 

HOOC~(CH z O) rrvCOOH (2) 

HOOC~(C 2 H 4 0) mg-COOH (3) 

H0 3 S-Cm 4 H2-nvS0 3 H (4) 

H0 3 S-(CH 2 0) m s -S0 3 H {5} 

H0 3 S-(C 2 H 4 0} m 5 -S0 3 H (6) 

However, m 2 , m 3 , m 4) and m 5 are G<=m 2 <=50 : 1<=m 3 <=50, 0<=m 4 <=5u\ and 1<=m s <=50, 
respectively, 

[Claim 7}The polymer electrolyte according to any one of claims 1 to 6, wherein said ** gelling 

functional groups are a cyano group and/or a methoxycarbonyl group 

[Claim 8]A lithium secondary battery comprising: 

The polymer electrolyte according to any one of claims 1 to 7. 

An anode which can do occlusion and discharge of lithium, and a negative electrode. 

[Claim 9]A polymer electrolyte and lithium Occlusion, an anode which can be emitted, and a 
negative electrode, Are a manufacturing method of a lithium secondary battery possessing a 
battery container which stores said polymer electrolyte, said anode, and said negative 
electrode, carry out two or more owners of an acidic group and the ** gelling functional group 
respectively, and A ** gelation fiber geiabie with an aprotic solvent, Between a base polymer 
preparation process which bicomponent-fiber-izes a non-gelation fiber which is not gelable with 
an aprotic solvent, and obtains base polymer, and said anode and said negative electrode, An 
electrode group manufacturing process which considers it as an electrode group on both sides 
of said base polymer at least, and stores this electrode group to said battery container further, a 
bridge is constructed in said ** gelation fiber - with a basic cross linking agent more than 
divalent at least, A manufacturing method of a lithium secondary battery which possesses a 
gelling process of mixing organic electrolysis liquid which comes to dissolve lithium salt in an 
aprotic solvent, preparing gelling liquid, and adding this gelling liquid to an electrode group in 
said battery container, and is characterized by things. 

[Claim 10]A polymer electrolyte and lithium Occlusion, an anode which can be emitted, and a 
negative electrode, It is a manufacturing method of a lithium secondary battery possessing a 
battery container which stores said polymer electrolyte, said anode, and said negative 
electrode, Carry out two or more owners of a basic group and the ** gelling functional group 
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respectively, and A ** gelation fiber geiabie with an aprotic solvent, Between a base polymer 
preparation process which bicomponent-fiber-izes a non-gelation fiber which is not gelabie with 
an aprotic solvent, and obtains base polymer, and said anode and said negative electrode, An 
electrode group manufacturing process which considers it as an electrode group on both sides 
of said base polymer at least, and stores this electrode group to said battery container further, 
Mix an acid cross linking agent more than divalent and organic electrolysis liquid which comes 
to dissolve lithium salt in an aprotic solvent at ieast which construct a bridge in said ** gelation 
fiber, and gelling liquid is prepared, A manufacturing method of a lithium secondary battery 
which possesses a gelling process of adding this geiiing liquid to an electrode group in said 
battery container, and is characterized by things. 

[Claim 11]A manufacturing method of the lithium secondary battery according to claim 9 or 10 
which possesses a heating process heated on condition of for 10 to 600 minutes in 40-85 ** 
after said gelling process, and is characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the SnventionJThis invention reiates to the lithium secondary battery provided with the 
polymer electrolyte and the polymer electrolyte, and the manufacturing method of this lithium 
secondary battery. 
[0002] 

[Description of the Prior ArtJIn order to meet the needs of a portable electronic apparatus that a 
small weight saving and highly efficient-ization are progressing, the further slimming down of a 
lithium secondary battery and improvement in shape flexibility are called for. So, these days, the 
lithium secondary battery which aimed at slimming down and improvement in shape flexibility is 
provided by transposing the electrolyte of a lithium secondary battery to a poiymer electrolyte 
from conventional organic electrolysis liquid. 

[0003}The cell using the above-mentioned polymer electrolyte is divided roughly, and is 
classified into two kinds of things, a physical gel cell and a chemical gel cell, according to the 
difference of a manufacturing method. An example of the manufacturing method of a physical 
gel cell is described below. First, by adding and heating organic electrolysis liquid to high 
molecular polymer, the anode and negative electrode which dissolved high molecular polymer, 
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formed the paste, applied the paste of this elevated-temperature melting state to the anode and 
the negative electrode, and applied these pastes are laminated via a separator, and it is 
considered as a unit cell. It becomes a polymer battery of physical gel by storing and obturating 
this unit cell to a battery container. It swells in high molecular polymer for considering it as this 
physical gel with organic electrolysis liquid, and is easy to gel at ordinary temperature in it, and 
material which is dissolved by organic electrolysis liquid at about 80-100 ** is chosen as it. 
[0004] Next, an example of the manufacturing method of a chemical gel ceil is described below. 
First, after iaminating an anode, a separator, and a negative electrode and considering it as an 
eiectrode group, while storing this electrode group to a battery container, the monomer and 
polymerization initiator which have organic eiectroiysis liquid and a vinyl group are poured in. 
When a monomer reacts to a polymerization initiator and a monomer polymerizes within a 
battery container by this, it becomes a polymer battery of gel polymer electrolyte slack chemical 
gel. The monomer which may make polymer which swelis with organic eiectroiysis liquid and is 
easy to gel at ordinary temperature generate is chosen as the above-mentioned monomer. 
[0005}Since it has the ionic conductivity of about 2-3 mS/cm. above-mentioned physical gel and 
chemical gel are applicable as an eiectroiyte of a lithium secondary battery. 
[0006] 

[Probiem(s) to be Solved by the InventionJHowever, in the lithium secondary battery using the 
above-mentioned physical gel, when the temperature of the cell rose, for example according to 
the externa! factor, the high molecular polymer which constitutes physical gel dissolved in 
organic electrolysis liquid, and liquefied, and there was a problem that liquid leakage occurred. 
[0007] In the lithium secondary battery using the above-mentioned chemical gel on the other 
hand, The unreacted polymerization initiator remained in the cell and there was a problem that 
do not have an adverse effect on the charge-and-discharge reaction of a ceil, or the generation 
of gas does not break out within a ceil with the reaction of a polymerization initiator and a 
monomer, and also the case where the polymerization reaction of a monomer is insufficient 
arose, and a polymer electrolyte was not formed. 

[0008] In light of the above-mentioned circumstances, this invention is **** the purpose is to 
provide the lithium secondary battery provided with the polymer electrolyte which is alike and 
excellent, and does not dissolve in the time of an elevated temperature, either, and may 
certainly exist within a cell, and this polymer electrolyte, and the manufacturing method of this 
lithium secondary battery. 
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[Means for Solving the Problem]! n order to attain the above-mentioned purpose, this invention 
adopted the fol Sowing composition. Organic electrolysis liquid which comes to dissolve lithium 
salt in an aprotic solvent as for a polymer electrolyte of this invention, Are a bicomponent fiber 
holding said electrolysis solution a poiymer electrolyte provided at least, and said bicomponent 
fiber, Carry out two or more owners of an acidic group and the ** gelling functional group 
respectively, and have a ** gelation fiber geiable with an aprotic solvent, and a non-gelation 
fiber which is not geiable with an aprotic solvent and. It is characterized by a thing which 
construct a bridge in said ** geiation fiber and for which the bridge is constructed at least by 
basic cross finking agent more than divalent, and said ** gelation fiber is gelled with said organic 
electrolysis liquid, 

[0010]Since a ** gelation fiber swells and gels with organic electrolysis liquid according to the 
built polymer electrolyte, organic eiectroiysis liquid can be united with a bicomponent fiber. 
Since a non-gelation fiber is contained and the bridge is constructed over an acidic group of a ** 
gelation fiber by basic cross linking agent it is easy to maintain a skeleton of a bicomponent 
fiber. Therefore, a gelling portion of a bicomponent fiber does not dissociate from other portions 
of a bicomponent fiber with organic electrolysis liquid. Since bridge construction is based on an 
acid-base reaction, conversion is very high, formation of the structure of cross linkage is 
performed uniformly, and there is no possibility that bridge construction may become 
insufficient Since it is the structure where an acidic group and a basic cross Sinking agent of a ** 
geiation fiber react, and the bridge is constructed over them, the structure of cross linkage does 
not break at the time of an elevated temperature. Therefore, organic electrolysis liquid is held 
certainly and a poiymer electrolyte excellent in heat resistance can be constituted. 
[001 1jin the above-mentioned polymer electrolyte, it is preferred that said acidic groups which 
said ** gelation fiber has are a carboxyl group and/or a sulfonic group, in this case, since an 
acidic group with comparativeiy high acidity and a basic cross linking agent react, it becomes 
possible to form the firm structure of cross linkage. 

[0012|Although a compound which is a base more than divalent and has an aziridine ring 
(ethylene amine group) in the above-mentioned poiymer electrolyte, compounds which have an 
amino group, or these mixtures can be used conveniently, it is preferred to use as the main 
ingredients a compound which has an aziridirte ring, and a compound which especially has an 
aziridine ring two or more. In this case, in addition to a neutralization reaction by the usual acid- 
base, since an acidic group of a ** gelation fiber and combination also by ring opening reaction 
of an aziridine ring are possible for an aziridine ring, it is firmly combinable with an acidic group 
only by the usual neutralization reaction rather than a combinable basic cross linking agent. A 
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basic cross linking agent which has an aziridtne ring is gelled by configurating in lithium 
contained in lithium salt. A basic cross linking agent is able for an aziridtne ring to carry out ring 
breakage and to polymerize mutually. It carries out, and a polymer electrolyte will take the very 
complicated structure of cross linkage in this case as **, and the organic electrolysis liquid 
maintenance effect and heat resistance can constitute a more outstanding polymer electrolyte. 
[0013]Organic electrolysis liquid which comes to dissolve lithium salt in an aprotic solvent as for 
a polymer electrolyte of this invention, Are a bicomponent fiber holding said electrolysis solution 
a polymer electrolyte provided at least, and said bicomponent fiber, Carry out two or more 
owners of a basic group and the ** gelling functional group respectively, and have a ** gelation 
fiber gelable with an aprotic solvent, and a non-gelation fiber which is not gelabie with an aprotic 
solvent, and. it is characterized by a thing which construct a bridge in said ** gelation fiber and 
for which the bridge is constructed at least by acid cross linking agent more than divalent, and 
said ** gelation fiber is gelled with said organic electrolysis liquid. 

[0014JSince a ** gelation fiber swells and gels with organic electrolysis liquid according to the 
built polymer electrolyte, organic electrolysis liquid can be united with a bicomponent fiber. 
Since a non-gelation fiber is contained and the bridge is constructed over a basic group of a ** 
gelation fiber by acid cross linking agent, it is easy to maintain a skeleton of a bicomponent 
fiber. Therefore, a gelling portion of a bicomponent fiber does not dissociate from other portions 
of a bicomponent fiber with organic electrolysis liquid. Since bridge construction is based on an 
acid-base reaction, conversion is very high, formation of the structure of cross linkage is 
performed uniformly, and there is no possibility that bridge construction may become 
insufficient. Since it is the structure where a basic group and an acid cross linking agent of a ** 
gelation fiber react, and the bridge is constructed over them, the structure of cross linkage does 
not break at the time of an elevated temperature. Therefore, organic electrolysis liquid is held 
certainly and a polymer electrolyte excellent in heat resistance can be constituted. 
[0015)ln the above-mentioned polymer electrolyte, it is preferred that said basic groups which 
said ** gelation fiber has are a pyridyi group and/or a dimethylamino group, in this case, since a 
basic group with a comparatively high basicity and an acid cross linking agent react, it becomes 
possible to form the firm structure of cross linkage. 

[0016}ln the above-mentioned polymer electrolyte, it is preferred that said acid cross linking 
agent is any one or these two mixtures or more in following the (1) - (6). 
HOOC-Cm 2 H2-m r COOH (1) 
HOOC-(CH 2 0) rrvCOOH {2} 
HOOC-(C 2 H 4 0) m 3 -COOH {3} 
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H0 3 S-Cm 4 H2-m 4 -S0 3 H (4) 
H0 3 S-(CH 2 0) mg-SOgH (5) 
H0 3 S-(C 2 H 4 0) mg-SCbH (6) 

(However, m 2l rrt 3 , rrt 4 , and m s are 0<=m 2 <-50, 1<-m 3 <~50, 0<=m 4 <=50, and 1 <=m 5 <=50 t 
respectively.) 

[0017]ln each of above-mentioned polymer electrolytes, it is preferred that said ** gelling 
functional groups are a cyano group and/or a methoxycarbonyl group, in this case, since it has 
either [ at least ] a cyano group or a methoxycarbonyl group as a ** gelling functional group and 
these bases show high soiubility to organic electrolysis liquid, it becomes possible to make a ** 
gelation fiber gel easily, 

[001 8jThis invention is characterized by a lithium secondary battery comprising the following, 
A polymer electrolyte given in either of previous. 

An anode which can do occlusion and discharge of lithium, and a negative electrode. 
Since it has the above-mentioned polymer electrolyte according to the built lithium secondary 
battery, There is no possibility that a polymer electrolyte may liquefy at the time of an elevated 
temperature, or a problem that formation of a polymer electrolyte is insufficient may arise, and 
while excelling in safety, it becomes possible to constitute a lithium secondary battery excellent 
in a cycle characteristic. 

[QOtSJNext, a manufacturing method of a lithium secondary battery of this invention, A polymer 
electrolyte and lithium Occlusion, an anode which can be emitted, and a negative electrode, Are 
a manufacturing method of a lithium secondary battery possessing a battery container which 
stores said polymer eiectroiyte, said anode, and said negative electrode, carry out two or more 
owners of an acidic group and the ** geliing functional group respectively, and A ** gelation fiber 
gelable with an aprotic solvent, Between a base polymer preparation process which 
bicomponent-fiber-izes a non-gelation fiber which is not gelable with an aprotic solvent, and 
obtains base polymer, and said anode and said negative electrode, An electrode group 
manufacturing process which considers it as an electrode group on both sides of said base 
polymer at least, and stores this electrode group to said battery container further, At least, a 
basic cross linking agent more than divalent and organic electrolysis liquid which comes to 
dissolve lithium salt in an aprotic solvent which constatct a bridge in said ** gelation fiber are 
mixed, gelling liquid is prepared, and a gelling process of adding this gelling liquid to an 
electrode group in said battery container is provided 

[0020]Since according to the manufacturing method of a built lithium secondary battery base 
polymer is beforehand inserted into a battery container, a basic cross linking agent is added 
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with organic electrolysis liquid afterwards and a bridge is constructed in base polymer, It 
becomes possible to be able to form a polymer electrolyte within a battery container, to simplify 
a manufacturing process to a lithium secondary battery, and to make productivity high. Since 
the polymerization initiator is unnecessary, a resultant of a polymerization initiator remains in a 
polymer electrolyte, and it does not have an adverse effect on a charge~and-discharge reaction, 
and the generation of gas accompanying a reaction of a polymerization initiator does not break 
out, either. It includes to an inside of an anode and a negative electrode, and since it becomes 
the electrolyte in which the whole was gelled, an outstanding battery characteristic is obtained. 
[002 1]A manufacturing method of a lithium secondary battery of this invention, A polymer 
electrolyte and lithium Occlusion, an anode which can be emitted, and a negative electrode, it is 
a manufacturing method of a lithium secondary battery possessing a battery container which 
stores said polymer electrolyte, said anode, and said negative electrode, Carry out two or more 
owners of a basic group and the ** gelling functional group respectively, and A ** gelation fiber 
gelable with an aprotic solvent, Between a base polymer preparation process which 
bicomponent-fiber-izes a non-gelation fiber which is not gelable with an aprotic solvent, and 
obtains base polymer, and said anode and said negative electrode, An electrode group 
manufacturing process which considers it as an electrode group on both sides of said base 
polymer at least, and stores this electrode group to said battery container further, At least, an 
acid cross linking agent more than divalent and organic electrolysis liquid which comes to 
dissolve lithium salt in an aprotic solvent which construct a bridge in said ** gelation fiber are 
mixed, gelling liquid is prepared, and a gelling process of adding this gelling liquid to an 
electrode group in said battery container is provided. 

[0022]Since according to the manufacturing method of a built lithium secondary battery base 
polymer is beforehand inserted into a battery container, an acid cross linking agent is added 
with organic electrolysis liquid afterwards and a bridge is constructed in base polymer, It 
becomes possible to be able to form a polymer electrolyte within a battery container, to simplify 
a manufacturing process to a lithium secondary battery, and to make productivity high. Since 
the polymerization initiator is unnecessary, a resultant of a polymerization initiator remains in a 
polymer electrolyte, and it does not have an adverse effect on a charge-and-discharge reaction, 
and the generation of gas accompanying a reaction of a polymerization initiator does not break 
out, either. It includes to an inside of an anode and a negative electrode, and since it becomes 
the electrolyte in which the whole was gelled, an outstanding battery characteristic is obtained. 
[0023JA manufacturing method of a lithium secondary battery of this invention possesses a 
heating process which is a manufacturing method of a lithium secondary battery of a statement 



-9- 



previously, and is heated on condition of for 10 to 800 minutes in 40-85 ** after said gelling 
process. Since a cell is heat-treated after a gelling process according to the manufacturing 
method of a built lithium secondary battery, polymer by basicity or an acidic compound can be 
made to be able to construct a bridge thoroughly, and a polymer electrolyte whose shape was 
stable can be obtained. It is also possible by changing a copolymerization ratio of a ** gelation 
fiber to use neediessness of a heating process. 
[0024J 

[Embodiment of the !nvention][A 1st embodiment] The polymer electrolyte which held organic 
electrolysis liquid to the bicomponent fiber which makes a skeleton a non-gelation fiber, the ** 
gelation fiber which has an acidic group, and a basic cross linking agent as a 1st embodiment is 
explained. 

[002 5] In this embodiment, although polypropylene or a polyethylene fiber is preferred as a non- 
gelation fiber, can use polyethylene terephihalate, polystyrene, nylon, cellulose, etc., but. if it 
does not gel with an eiecfroiysis solution or is by the substance which is hard to gel, it will not be 
limited to these. 

[P02S]In this embodiment, the polymer electrolyte shown in the following [-izing 1] as an 
example of a ** gelation fiber can be illustrated. Substituent R, is either one of H or CH 3 and 
these mixtures during [the-izing 1]. Substituent X 1 is said ** gelling functional group, and is 
either one of COOCH 3 or CN and these mixtures. Substituent Y-t is said acidic group and is 
either one of COOH or S0 3 H and these mixtures, n, and n 2 are degrees of polymerization, the 
ranges of n, are 100-10000, and the ranges of n 2 are 10-10000. More preferably, the ranges of 
n, are 100-10000, and the ranges of n 2 are 10-1000. If less than the above-mentioned range, 
since the mobility of a polymer electrolyte will become high and the range of a degree of 
polymerization will not solidify [ mobility ], if the above-mentioned range is exceeded 
undesirably, since a molecular weight will become huge and will no longer be gelled with 
organic electrolysis liquid, it is not desirable. The repeating unit which attached n,, and the 
repeating unit which attached n 2 were intermingled at random mutually, and has polymerized. 
[0027] 
[Formula 1] 

R- Ri 

I > f I > 

-fCHs-C ) iCH a •• C- A 

v | " n 1 v | 'ria 
Xi Y, 

[00283Although the compound which a basic cross linking agent is a base more than divalent in 
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this embodiment, and has an aziridine ring, the compounds which have an amino group, or 
these mixtures can be used conveniently, It is preferred to use as the main ingredients the 
compound which has an aziridine ring, and the compound which especially has an aziridine ring 
two or more. 

[0029]as the desirable example of the compound which has an aziridine ring - the following - 
the compounds expressed with the structural formula shown in the compound expressed with 
the structural formula shown in [the-izing 2] or the [-izing 3] or these mixtures can be mentioned. 
However, substituent R 2 in the following structural formula is either one of H or CH 3 and these 
mixtures. Substituent Zj is any of H, CH 3 , and OH, or these mixtures. 
[0030] 
[Formula 2] 



[0032] As other examples of the compound which has an aziridine ring, the following » 
everything but a compound that is expressed with the structural formula shown in the compound 
expressed with the structural formula shown in (the-izing 4], or the [-izing 5], 
trimethyiolpropanetris (a 2-methyl-1 -aziridine pro - pinnate [trimethylopropane-tris (2-methyl- 
1-aziridinepropionate)}.} A N , N-hexamethy!ene 1,6-screw (1 -aziridine carboxyamide) [N, N- 
hexamethylene-1,6-bis ( 1 -aziridinecarboxyamide)] etc. can be mentioned. As for these 
compounds, it is preferred to use it simultaneously with the compound expressed with the 
structural formula shown in the compound expressed with the structural formula shown in the 




[0031] 
[Formula 3] 
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above-mentioned [-izing 2] or the [-izing 3]. n 3 in the structural formula shown in [the-izing 4] has 
the preferred range of 0-10, and its range of 0-10 is [ n 4 in the structural formula shown in [the- 
izing 5] 3 preferred. 



[0035|As a basic cross Sinking agent of this embodiment, aiso in the above-mentioned various 
compounds, ftrimethylolpropane-tri-beta-aziridinylpropionate] [ trinnethy!o!propanetri~beta~ 
aziridtnyl pro pinnate ] in particular, it is shown in [the-izing 6]. Each of Ri of (the following, 
TAZM, the notation), and the [-izing 2] and Z 1 is made into CH 3 , The compound shown with the 
structural formula of [the-izing 7] (structure which made H of TAZM CH 3 ). the 
tetramethylolmethaneth-beta-aziridinyl pro who shows {the fofiowing, Me-TAZM, the notation), 
and the [-izing 8] - pinnate - [tetramethyloimethane-tri-beta-aziridinyipropionate] (the following, 
TAZO, and notation). Or especially the mixture containing these is preferred. 
[0036] 
[Formula 6] 




[0034] 
[Formula 5] 





H 



[0037] 
[Formula 7] 
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CH 2 QCOCH 2 CH 2 <J 

| ^-CHa 
HaCCHzCCHzXOCHaCHzN; | 

r CH 3 

6' 2 ococh 2 ch 2 n; 



<T 



[0038] 
[Formula 8] 

CH?OCCCH;?CH ? r< ' 



HOCHaCCHaOCOCHaJ 



«4 H 



CHaOCOCH»CH 2 N 

[0039}Next, bridge construction of the ** gelation fiber by a basic cross linking agent in case a 
basic cross Sinking agent has an aziridine ring is explained. The crosslinking reaction in this 
case occurs by both the neutralization reaction by the usual acid-base, or both [ either or ] of an 
aziridine ring (ethyleneimine group). The example of a neutralization reaction is shown in the 
following [-izing 9], and the example of ring opening reaction is shown in the following [-izing 
10], respectively, in the [-izing 9] and the [-izing 10], it explains taking the case of TAZM as a 
basic cross linking agent. Substituent R t in [the~izing 1] is made into CH 3 as a ** gelation fiber, 
Substituent X , (** gelling functional group) is made into COOCH 3; and it explains taking the 
case of the methacryilc acid methyl-acrylic acid copolymer (MMA-AAco) which set substituent 
Y, (acidic group) to COOK 
[0040] 
[Formula 9] 
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CH : ?0COCHrCH?N I 



H 3 CH ? CCH 2 OCX3CH ? CH ? n1 4 -f CH? ~CCH 3 W CHz-CCHak 
\| x | *n\ v j J n 



CH?CCQCH 2 CH-N 



I "ri t v ' J J m 
COCCHa COGH 



(TAZM) (MMA-AAco) 



Ch 2 OCOCH 2 CH 2 NI « Q<Xf n? I n = 

j N COOH3 

GH 2 OCGCH aCH 2 N i 



[0041] 

[Formuia 10] 



CH 2 0C0aW 2 N 



HbCH?CCH?OCX)CH?CH?N •!• 4CH?-CCH 3 j— (CH S ~CCH 3 }- 
I \l j np ! 'rig 

CH 2 OCOCH 2 CH 2 N^ C00CH * C00H 

(TAZM) (MMA-AAco) 



~tCCH 3 -CH 2 ) H -(CH8-CCH% i 
CH2 0C0CH 2 CH 2 NHCHsCHg OCO COOCH3 
H 3 CH 2 C™CH 2 OCXH 2 CH 2 m| 
CHaXQCHgCllgNl 



[0042]As shown in the above [the-izing 9] and the [-izing 10], TAZM has three aziridine rings 
which consist of cyclic structures which contain N (nitrogen atom) in one moSecuie, and these 
three aziridine rings function as a basic group. On the other hand, many CH 3 groups, COOCH 3 
groups, and COOH groups combine MMA-AAco with the main chain of polymethylene, and this 
COOH group functions as an acidic group. Thus, TAZM and MMA-AAco possess two or more 
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basic groups and acidic groups, respectively, aid when these acidic groups and a basic group 
react, the bridging body of the three-dimensional structure as shown in c s obtained 

[0043] In this embodiment, a thing which comes to dissolve lithium salt in an aprotic solvent is 
preferred as organic electrolysis liquid. Organic electrolysis liquid is held in a bicomponent fiber 
by dissolving a ** gelling functional group and making the ** gelation fiber itself gel. When a 
basic cross Jinking agent has an aziridine ring, it gels, also when a basic cross linking agent 
configurates in lithium contained in organic electrolysis liquid, and organic electrolysis liquid is 
held in a bicomponent fiber, 

[0044]As an aprotic solvent, propylene carbonate, ethylene carbonate, Butyiene carbonate, 
benzoniirile, acetonitriie, a tetrahydrofuran, 2-methyltetrahydrofuran, gamma-butyroiactone, 
dioxoiane, 4-methyl-dioxoiane, N, and N-dimethylformamide, dimethylacetamide, Dimethyl 
sulfoxide, dioxane, 1 ,2-dimethoxyethane, sulfolane, A dichloroethane, chlorobenzene, 
nitrobenzene, dimethyl carbonate, Methylethyl carbonate, diethyl carbonate, methylpropyl 
carbonate, Methyiiso propyl carbonate, ethyl butyl carbonate, dipropyl carbonate, Diisopropyl 
carbonate, dibutyl carbonate, a diethyiene glycol, Aprotic solvents, such as wood ether, or a 
mixed solvent which mixed two or more sorts in these solvents can be illustrated, While any one 
of propylene carbonate, ethylene carbonate, and the butyiene carbonate is certainly included 
especially, it is preferred that any one of dimethyl carbonate, methySethyl carbonate, and the 
diethyl carbonate is certainly included. 

[0045JAS lithium salt, LiPF 5l LiBF 4 , LiSbF St LiAsF 6l LiCI0 4 , LiCF 3 S0 3 , Li(CF 3 S0 2 ) Z N, LiC 4 F 9 $0 3 , 
LiSbF 6 , LiAi0 4 , LiAiCU, and LiN (C x F 2x+f S0 2 ) (C y F 2ytt S0 2 ) (however, x.) As for y, what can 
illustrate a thing which makes it come to mix one sort or two sorts or more of lithium salt of a 
natural number, LiCI, the Ui(s), etc., and contains any one of UPF 6 and the U8F 4 especially is 
preferred. In addition to this, what is known from the former can also be used as nonaqueous 
electrolyte of a lithium secondary battery. 

[0046] In this embodiment, a rate of a non-geiation fiber occupied to a non-gelation fiber and a ** 
gelation fiber has the preferred range of 10 - 99 mass %, A rate of a ** gelation fiber occupied to 
a non-gelation fiber and a ** gelation fiber has the preferred range of 1 - 90 mass %. As for a 
ratio of a ** gelation fiber and organic electrolysis liquid, in this embodiment, being referred to as 
1:99-30:70 is preferred, it is because the mobility of a polymer electrolyte becomes high, so it is 
not desirable if the above-mentioned range is exceeded undesirably, since ionic conductivity will 
fall, if there are few ratios of organic electrolysis liquid than the above-mentioned range. As for 
content of a basic cross linking agent in organic electrolysis liquid, if is preferred to consider it as 
0.5-50 mass %. 
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[0047]Since a ** gelation fiber swells and gels with organic electrolysis liquid according to the 
polymer electrolyte of this embodiment, organic electrolysis liquid can be united with a 
bicomponent fiber. Since a non-gelation fiber is contained and the bridge is constructed over an 
acidic group of a ** gelation fiber by basic cross Sinking agent, it is easy to maintain a skeieton of 
a bicomponent fiber. Therefore, a gelling portion of a bicomponent fiber does not dissociate 
from other portions of a bicomponent fiber with organic electrolysis liquid. Since bridge 
construction is based on an acid-base reaction, conversion is very high, formation of the 
structure of cross linkage is performed uniformly, and there is no possibility that bridge 
construction may become insufficient. Since it is the structure where an acidic group and a basic 
cross linking agent of a ** gelation fiber react, and the bridge is constructed over them, the 
structure of cross linkage does not break at the time of an elevated temperature. Therefore, 
organic electrolysis liquid is held certainly and a polymer electrolyte excellent in heat resistance 
can be constituted. 

[0048][A 2nd embodiment] A polymer electrolyte which held organic electrolysis liquid to a 
bicomponent fiber which makes a skeleton a non-gelation fiber, a ** gelation fiber which has a 
basic group, and an acid cross linking agent as a 2nd embodiment is explained. 
[P049]In this embodiment, although polypropylene or a polyethylene fiber is preferred as a non- 
gelation fiber, can use polyethylene terephthalate, polystyrene, nylon, cellulose, etc, but. If it 
does not gel with an electrolysis solution or is by a substance which is hard to gel, it will not be 
limited to these. 

[0050] In this embodiment, a polymer electrolyte shown in the following [-izing 1 1] as an example 
of a ** gelation fiber can be illustrated. Substituent R 3 is either one of H or CH 3 and these 
mixtures during [the-izing 11]. Substituent X 2 is said ** gelling functional group, and is either 
one of COOCH 3 or CN and these mixtures. Substituent Y 2 is said basic group and is either of 
the C5H4N orCm 1 H2-m 1 N(CH 3 ) 2 {however, 0<=m 1 <~10), or these mixtures. n 5 and n 6 are 
degrees of polymerization, ranges of n 5 are 100-10000, and ranges of n 6 are 10-1000. If less 
than the above-mentioned range, since the mobility of a polymer electrolyte will become high 
and the range of a degree of polymerization will not solidify [ mobility ], if the above-mentioned 
range is exceeded undesirably, since a molecular weight will become huge and will no longer be 
gelled with organic electrolysis liquid, it is not desirable. A repeating unit which attached n s , and 
a repeating unit which attached n 6 were intermingled at random mutually, and has polymerized. 
[0051] 

[Formula 11] 
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[0052] In this embodiment, an acid cross linking agent is acid more than divalent, and can 
illustrate what is expressed by either of following the (1) - (6), or these mixtures. 
HOOC-Cm 2 H2-m 2 -COOH {1} 
HOOC-(CH 2 0) m 3 -C00H (2) 
HOOC-(C 2 H 4 0) m 3 -COOH (3) 
H0 3 S-Cm 4 H2-m 4 -SO 3 H (4) 
H0 3 S-(CH 2 O) m 5 -S0 3 H {5} 
H0 3 S-(C 2 H 4 0) ITI5-SO3H {6} 

However, m 2 « m 3( m 4 , and m 5 are 0<=m 2 <=50, 1 <=m 3 <=50. 0<=m 4 <=50, and 1<=m 5 <=50, 
respectively. The acidic compound illustrated above is divalent acid which has at a time two the 
COOH groups (carboxyl group) or S0 3 H bases (sulfonic group) which show the acidity which 
shows acidity, respectively. If there is less range of m 2 in the structural formula of the above- 
mentioned acidic compound, m 3 , m 4 , and m 5 than the above-mentioned range, Since it will 
become that a bridging body gets stiff and it is hard to gel with organic electrolysis liquid if the 
above-mentioned range is exceeded undesirably, since it becomes difficult to make a bridging 
body, it is not desirable. 

[0053]Next, bridge construction of a ** gelation fiber by an acid cross linking agent is explained. 
Crossiinking reaction in this case is based on a neutralization reaction by acid-base. Namely, 
one basic group of the C S H„N or Cm 1 H2-m,N(CH 3 ) 2 - A bridging body is formed by reaction with 
an acidic group of either one of a COOH group (carboxyl group) or an S0 3 H basis (sulfonic 
group). A ** gelation fiber and an acid cross linking agent possess two or more basic groups 
and acidic groups, respectively, and when these acidic groups and a basic group react, a 
bridging body of two dimensions or the three-dimensional structure is obtained. 
[0054] In this embodiment as organic electrolysis liquid, a thing which comes to dissolve lithium 
salt in an aprotic solvent is preferred, and what was illustrated in a 1st embodiment can be 
used. Organic electrolysis liquid is held in a bicomponent fiber by dissolving a ** gelling 
functional group and making the ** gelation fiber itself gel. 

[0055]! n this embodiment, a rate of a non-gelation fiber occupied to a non-gelation fiber and a ** 
gelation fiber has the preferred range of 10 - 99 mass %, A rate of a ** gelation fiber occupied to 
a non-gelation fiber and a ** gelation fiber has the preferred range of 1 - 90 mass %, As for a 
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ratio of a ** gelation fiber and organic electrolysis liquid, in this embodiment, being referred to as 
1:99-30:70 is preferred. It is because the mobility of a polymer electrolyte becomes high, so it is 
not desirable if the above-mentioned range is exceeded undesirably, since ionic conductivity will 
fall, if there are few ratios of organic eiectroiysis liquid than the above-mentioned range. As for 
content of an acid cross linking agent in organic electrolysis liquid, it is preferred to consider it 
as 0,5-50 mass %. 

[0056]Since a ** gelation fiber swells and gels with organic electrolysis liquid according to the 
polymer electrolyte of this embodiment, organic electrolysis liquid can be united with a 
bicomponent fiber. Since a non-gelation fiber is contained and the bridge is constructed over a 
basic group of a ** gelation fiber by acid cross linking agent, it is easy to maintain a skeleton of 
a bicomponent fiber. Therefore, a gelling portion of a bicomponent fiber does not dissociate 
from other portions of a bicomponent fiber with organic eiectroiysis liquid. Since bridge 
construction is based on an acid-base reaction, conversion is very high, formation of the 
structure of cross linkage is performed uniformly, and there is no possibility that bridge 
construction may become insufficient. Since it is the structure where a basic group and an acid 
cross linking agent of a ** gelation fiber react, and the bridge is constructed over them, the 
structure of cross linkage does not break at the time of an elevated temperature, Therefore, 
organic electrolysis liquid is held certainly and a polymer electrolyte excellent in heat resistance 
can be constituted. 

[0057][A 3rd embodiment] A lithium secondary battery using a polymer electrolyte concerning 
this invention is explained as a 3rd embodiment. A lithium secondary battery of this embodiment 
comprises a unit cell which consists of a polymer electrolyte, an anode, and a negative 
electrode concerning a 1st embodiment, and a case which stores this. On both sides of a 
polymer electrolyte concerning a 1st embodiment, it unifies between an anode and a negative 
electrode, and a unit cell of this embodiment sets this to winding, 62 mm in length, 35 mm in 
width, and 3.6 mm in thickness spirally, as shown in drawing 2. Occlusion and what has 
possible emitting are used for an anode and a negative electrode by each in lithium. 
[0058]As an anode, LiMn 2 0 4 , LiCo0 2> What contains occlusion and positive active materia! 
which can be emitted for lithium, such as LiNi0 2 , UFe0 2 , and V 2 O s , TiS, MoS, an organic 
disulfide compound, and an organic polysulfide compound, can be illustrated. As a negative 
electrode, reversibly, occlusion and a thing which can be emitted are preferred in a lithium ion, 
for example, a thing containing an artificial graphite, natural graphite, a graphitized carbon fiber, 
amorphous carbon, etc. can be illustrated. Metal lithium can also be used as a negative 
electrode. As an example of an anode and a negative electrode, mix a conductive auxiliary with 
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the above-mentioned positive active materia! or negative electrode active material, and a 
binding materia! if needed further, and a mixture is formed, What carried out the fabricating 
operation of this and was made into a pellet type, and a thing which applied a mixture made into 
paste state to a charge collector which consists of a metallic foil or a metallic net, and fabricated 
it to a sheet shaped can be illustrated. In addition to this, an anode or a thing known by carrying 
out a negative electrode of a lithium secondary battery can also be used from the former. 
[0059] In a lithium secondary battery of this embodiment, a polymer electrolyte functions as an 
electrolyte of a lithium ion. and it has the function as a separator to isolate an anode and a 
negative electrode. Since it has a polymer electrolyte of a 1st embodiment according to this 
embodiment, there is no possibility that a polymer electrolyte may liquefy at the time of an 
elevated temperature, or a problem that formation of a polymer electrolyte is insufficient may 
arise, and while excelling in safety, it becomes possible to consider it as a lithium secondary 
battery excellent in a cycle characteristic. 

[0060] In this embodiment, although a polymer electrolyte shall serve as a function of a 
separator, the conventional separator may be separately used together. In this embodiment, 
although it had composition using a spiral unit cell, it is also possible to arrange an anode to a 
positive electrode case of a coin type cell, to arrange a negative electrode to a negative 
electrode case, and to use both as a coin type ceil unified via a polymer electrolyte. 
[0061 ][A 4th embodiment] An example of a manufacturing method of a lithium secondary battery 
concerning this invention is explained as a 4th embodiment. A manufacturing method of a 
lithium secondary battery of this embodiment consists of a base polymer preparation process, 
an electrode group formation process, a gelling process, and a heat treatment process. 
[0062] First, a base polymer preparation process is a process of carrying out two or more owners 
of an acidic group and the ** gelling functional group respectively, bicomponent-fiber-izing a ** 
gelation fiber gelable with an aprotic solvent, and a non-gelation fiber which is not gelable with 
an aprotic solvent, and obtaining base polymer. In this process, it is preferred to compound both 
textiles uniformly. 

[Q0S3JAS a method which is mixed uniformly and bicomponent-fiber-izes a ** gelation fiber and a 
non-gelation fiber, a method of publicly known various bicomponent-fiber-izing is employable. 
For example, a thermoplastic polymer can be used for both sides of a ** gelation fiber and a 
non-gelation fiber, or one side, mixed paper milling of short fiber shape of a ** gelation fiber, 
fibrous of a pulp-like thing and a non-gelation fiber, or the pulp-like thing can be carried out with 
a suitable compounding ratio, and it can form in a sheet of nonwoven fabric state or the shape 
of paper by thermal melting arrival. A bicomponent fiber can be formed also by a method of 
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making knitting, textiles, or a nonwoven fabric state sheet of a non-gelation fiber confounding 
fibrous or a pulp-iike tiling of a ** gelation fiber iater. For example, textiles of a non-gelation fiber 
can be made to specifically confound a non-gelation fiber and a ** gelation fiber according to 
needle punch, an air current or a stream, after laminating a stapie fiber sheet of a ** gelation 
fiber to one side or both sides. After fabricating to textiles or knitting of a bicomponent fiber of a 
non-gelation fiber and a ** gelation fiber, or carrying out wet paper miiling and sheef-izing a non- 
gelation fiber, a bicomponent fiber can be formed also by a method of making a thermoplastic ** 
geiation fiber welding, 

[O0643Next, in an electrode group formation process, as shown in the numerals 6 of drawing. 3, 
the base polymer 22 is arranged between the anode 20 and the negative electrode 21 , and it is 
considered as the electrode group 23, and this electrode group is stored to the battery container 
24. 

[0065]Next, in a gelling process, as the numerals 7 in drawipfl 3 s how, a basic cross linking 
agent and organic electrolysis liquid are mixed, and the gelling liquid G is prepared, And this 
gelling liquid G is added to the electrode group 23 in the battery container 24, as shown in the 
numerals 8. As shown in the numerals 9 in a figure, the battery container 23 is obturated with 
the obturation board 25. 

[0O663By heat-treating as the stress-relief-heat-treatment process, where the battery container 
23 is obturated, While making **-SUPOR!MA 22 construct a bridge by a basic cross linking 
agent in gelling liquid, the base polymer 22 is made to gel with organic electrolysis liquid, and it 
is referred to as polymer electrolyte E, and the lithium secondary battery 26 shown in the 
numerals 10 is obtained. As for a heat treatment condition, it is preferred like a previous 
manufacturing method to consider it as conditions for 5 to 600 minutes in 40-85 **. 
[0O673Since according to the manufacturing method of a lithium secondary battery of this 
embodiment base polymer is beforehand inserted into a battery container, a basic cross linking 
agent is added with organic electrolysis liquid afterwards and a bridge is constructed in base 
polymer, It becomes possible to be able to form a polymer electrolyte within a battery container, 
to simplify a manufacturing process to a lithium secondary battery, and to make productivity 
high. Since the polymerization initiator is unnecessary, a resultant of a polymerization initiator 
remains in a polymer electrolyte, and It does not have an adverse effect on a charge-and- 
discharge reaction, and the generation of gas accompanying a reaction of a polymerization 
initiator does not break out, either. 

[0068] In this embodiment, carry out two or more owners of an acidic group and the ** gelling 
functional group respectively, and it replaces with a ** gelation fiber gelable with an aprotic 



solvent, Two or more owners of a basic group and the ** gelling functional group are carried out 
respectively, using a ** gelation fiber gelable with an aprotic solvent, if may replace with a basic 
cross linking agent, and an acid cross linking agent may be used. It may replace with 
combination of acid polymer and a basic compound, and combination of acid polymer and basic 
polymer may be sufficient It is not necessary to heat-treat depending on combination of base 
polymer, a basic cross linking agent, and an acid cross linking agent. 
[0069J 

[Example]( Sample 1) 

(1) As a ****** gelation fiber of a nonwoven fabric, the textiles A of fiber diameter 
phi7micrometer and 4 mm of fiber iength which consist of acrylic acid 2wt%, methacrylate 
10wt%, and acrylic nitril 88wt% of a copolymer were prepared. The textiles B of fiber diameter 
philOmicrometer and 4 mm of fiber length which consist of a split fiber of polypropylene 50wt% 
and polyethylene 50wt% were prepared as a non-gelation fiber. Next, the textiles A were carried 
out 10%, mixed paper milling of the textiles B was carried out at a rate of 90%, and the textiles 
A and the textiles B were nonwoven-fabric-ized by thermal melting arrival. Shirabe thickness of 
the nonwoven-fabric-ized split fiber was carried out to 50 micrometers in thickness by the roll 
press after stream division, and the nonwoven fabric which is a bicomponent fiber was 
prepared. 

[0070]{2) The organic electrolysis liquid in which the mixed solvent of preparation EC+DEC 
(3+7) of gelling liquid was made to dissolve LiPF 6 of 1.3M was prepared. EC and DEC are 
mixed by the volume ratio of 3:7. EC is the abbreviation for ethylene carbonate and DEC is the 
abbreviation for diethyl carbonate. TAZM which is a basic cross linking agent was prepared. 
And this basic cross linking agent and the above-mentioned organic electrolysis liquid were 
mixed by the weight ratio of 5:95, and it was considered as gelling liquid. 
[0071 ]{3) On both sides of the nonwoven fabric prepared above (1), it wound spirally between 
the anode which uses creation LiCoOj of a spiral type lithium secondary battery as an active 
material, and the negative electrode which uses carbon as an active material, and the unit cell 
of drawing 2 was manufactured to it. This was put into the lamination case of aluminum, and the 
gelling liquid 3.0g prepared above (2) was poured in and dosed. This was neglected in 75 ** 
atmosphere for 24 hours, gelling and crossiinking reaction were advanced, and it was 
considered as the whorl type lithium secondary battery of capacity OOOmAh. 
[00723(4} Arrange the anode which uses UCo0 2 as an active material, the nonwoven fabric 
prepared by the above {1 ), and packing to the positive electrode case of the creation coin type 
cell of a coin type lithium secondary battery. Gelling liquid 60mug prepared above {2} is poured 



in this. Next, carbon was obturated by the negative electrode and negative-electrode lid which 
are used as an active material. This was neglected in 75 ** atmosphere for 24 hours, gelling and 
crosslinking reaction were advanced, and it was considered as the coin type lithium secondary 
battery of 20 mm in diameter, 1,6 mm (equivalent to CR2016 size) in height, and capacity 
5mAh. 

[00733(Sample 2} in preparation of a nonwoven fabric, the spira! type and coin type lithium 
secondary battery was prepared [ the textiles A ] for the textiles B like the sample 1 20% except 
[ 80% of] having carried out comparatively. 

[00743(Sample 3} The spiral type and coin type lithium secondary battery was prepared like the 
sample 1 except having changed preparation of gelling liquid as follows. That is, in the sample 
3, the organic electrolysis liquid in which the mixed solvent of EC+DEC (3+7) was made to 
dissolve LiPF 6 of 1.3M was prepared TAZO and the compound whose R 2 of the above [the- 
izing 3} is H prepared the basic cross Sinking agent mixed at a rate of 25:75. And this basic cross 
linking agent and the above-mentioned organic electrolysis liquid were mixed by the weight ratio 
of 3:97, and it was considered as gelling liquid. 

[0075}{Sample 4} in preparation of a nonwoven fabric, the spiral type and coin type lithium 
secondary battery was prepared [ the textiles A ] for the textiles B like the sample 3 20% except 
[ 80% of ] having carried out comparatively. 
[0076K Sample 5) 

(1) As a ****** gelation fiber of a nonwoven fabric, fiber diameter phi7micrometer and textiles [ of 
4 mm of fiber length } A' which consist of methacrylate 10wt% and acrylic nitrii 90wt% of a 
copolymer were prepared. Fiber diameter philOmicrometer and textiles [ of 4 mm of fiber length 
3 B' which consist of a split fiber of polypropylene 50wt% and polyethylene 50wt% were 
prepared as a non- gelation fiber. Next, textiles B* was nonwoven-fabric-ized for textiles A' like 
the sample 1 at a rate of 90% 10%, Shirabe thickness of textiles A' and textiles B' was carried 
out to 50 micrometers in thickness by the roil press after stream division, and the nonwoven 
fabric which is a bicomponent fiber was prepared, 

[00773(2) The organic electrolysis liquid in which the mixed solvent of preparation EC+DEC 
(3+7) of organic electrolysis liquid was made to dissolve LiPF 6 of 1.3M was prepared, 
[00783(3) On both sides of the nonwoven fabric prepared above (1), it wound spirally between 
the anode which uses creation LiCo0 2 of a spiral type lithium secondary battery as an active 
material, and the negative electrode which uses carbon as an active material, and the unit cell 
of drawing 2 was manufactured to it. This was put into the lamination case of aluminum, and the 
organic electrolysis liquid 3.0g prepared above (2) was poured in and closed. This was 
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neglected in 75 ** atmosphere for 24 hours, gelling was advanced, and it was considered as the 
whori type lithium secondary battery of capacity 600mAh. 

[00793(4) Arrange the anode which uses UCo0 2 as an active material, and the nonwoven fabric 
g and packing which were prepared by the above (1) to the positive electrode case of the 
creation coin type cell of a coin type lithium secondary battery. Gelling liquid 60mug prepared 
above {2} is poured in this. Next, carbon was obturated by the negative electrode and negative- 
electrode lid which are used as an active material. This was neglected in 75 ** atmosphere for 
24 hours, gelling was advanced, and it was considered as the coin type lithium secondary 
battery of 20 mm in diameter, 1.6 mm (equivalent to CR2016 size) in height, and capacity 
5mAh. 

[0080]{Sample 6) In preparation of a nonwoven fabric, the spiral type and coin type lithium 
secondary battery was prepared { textiles A' } for textiles B' like the sample 5 20% except [ 80% 
of ] having carried out comparatively, 

[0081}(Experiment 1) the spiral type lithium secondary battery of the samples 1-6 - 85 ** - 1 
hour - warming -- the back cut out the lamination case of aluminum in the portion of the end, 
after allowing to stand at a room temperature for 5 minutes. And this was pressed for 10 
seconds by 40kgf (about 392N), As a result, although a liquid spill was not accepted by the 
samples 1-4 concerning this invention, the liquid spill was accepted by the samples 5 and 6. 
According to this invention, from this result, it was checked that it can do with the polymer 
electrolyte excellent in the disclosure-proof nature in an elevated temperature. 
[0082](Experiment 2) About the coin type lithium secondary battery of the samples 1-6, the 
charge and discharge test which performs constant current discharge after constant current- 
constant potential charge was done. In this charge and discharge test, after carrying out 
constant current charge of the constant current-constant potential charge until voltage 
amounted to 4.2V with the current of 0.5C, it was performed on the conditions which carry out 
constant potential charge by 4.2V for 9 hours. Constant current discharge was performed on the 
conditions discharged until voitage amounts to 2.75V in the constant current of 0.2C 0.5C, or 
1.0C A result is shown in drawing 4 From this result, the significant difference was not 
observed in the samples 1-6, but it was checked that the presentation of a polymer electrolyte 
peculiar to this invention does not have a battery characteristic top problem. 
[0083] 

[Effect of the InventionJAs mentioned above, since a ** gelation fiber swells and gels with 
organic electrolysis liquid according to the polymer electrolyte of this invention as explained in 
detail, organic electrolysis liquid can be united with a bicomponent fiber. Since the non-gelation 



fiber is contained and the bridge is constructed over the acidic group or basic group of a ** 
gelation fiber by the basic cross linking agent, it is easy to maintain the skeleton of a 
bicomponent fiber. Therefore, the gelling portion of a bicomponent fiber does not dissociate 
from other portions of a bicomponent fiber with organic electrolysis liquid. Since bridge 
construction is based on an acid-base reaction, conversion is very high, formation of the 
structure of cross linkage is performed uniformly, and there is no possibility that bridge 
construction may become insufficient. Since it is the structure where the cross linking agent of 
the acidic group of a ** gelation fiber or a basic group, basicity, or acidity reacts, and the bridge 
is constructed over it, the structure of cross linkage does not break at the time of an elevated 
temperature. Therefore, organic electrolysis liquid is held certainly and the polymer electrolyte 
excellent in heat resistance can be constituted. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fpyfwjna .lj tt is a mimetic diagram showing the structure of cross linkage of the polymer 
electrolyte which is an embodiment of this invention. 

[Drawing 2] lt is a perspective view of the unit ceil in the lithium secondary battery which is an 
embodiment of this invention. 

[Drawing 3 ]lt is process drawing for explaining the manufacturing method of the polymer 
electrolyte which is an embodiment of this invention. 

[Drawing 41lt is a graph which shows the battery characteristic of the lithium secondary battery 
concerning an example. 
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